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we are  inputting  in on the  library, than we would see many things  improve  in and around the 
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CNET 348: Senior Capstone I 





















Quantity Units Price/unit Labor Price
Swale
Top Soil 45 CY $26.00 0 $1,170.00
Pea Gravel 30 CY $35.00 0 $1,050.00
River Sand 1 Tons $34.00 0 $34.00
Limestone 8 CY $28.00 0 $224.00
Perforated Tile 200 LF $0.26 0 $52.00
Sch. 35 Tile 90 LF $1.00 0 $90.00
Straw Mat 6000 SF $1.85 0 $11,100.00
Grass Seed 6000 SF $0.50 0 $3,000.00
CAT (S160) 1 Each 0 $480.00 $480.00
24" Roto Tiller 1 Each 0 $20.00 $20.00
Seed Spreader 1 Each 0 $0.00 $0.00
Transit 1 Each 0 $40.00 $40.00
Dump Truck 1 Each 0 $160.00 $160.00
Manager 1 Each 0 $600.00 $600.00
Operator 1 Each 0 $500.00 $500.00
Laborers 3 Each 0 $600.00 $600.00
Trench Drain
McNichols F3888 1 Each $1,650.00 $500.00 $2,150.00
Roofing
Remove Asphalt Shingles 214 Square 0 $9,523.00 $9,523.00
Asphalt Shingles, 25 yr. 45 Square $60.70 $63.60 $5,593.50
4" Thick Foam Insulation 142 Sheets $85.30 $48.80 $19,042.20
Remove I Beam Crane Rental (4 hours) 1 Each N/A N/A $1,404.00
Place I Beam Crane Rental (4 hours) 1 Each N/A N/A $1,404.00
Vegetation Pods 14861 SF $10.25 $3.00 $196,908.00
Cistern
Tank 5 Each $630.00 0 $3,150.00
2" Bulkhead 5 Each $14.00 0 $70.00
2" PVC Pipe 200 LF $1.32 0 $264.00
2" PVC 90 Elbow 15 Each $2.35 0 $35.25
3" Bulkhead 5 Each $31.00 0 $155.00
3" PVC Pipe 100 LF $2.75 0 $27.50
3" PVC 90 Elbow 15 Each $6.10 0 $91.50
6" Flange 7 Each $200.00 0 $1,400.00
6" PVC Pipe 530 LF $8.75 0 $4,638.00
HVAC
Semco PVS‐28 2 Each $15,000.00 $5,000.00 $40,000.00
Aircuity OptiNet 1 Each $50,000.00 $15,000.00 $65,000.00
Sheet Metal 50000 LF $0.10 $0.65 $37,500.00
Geo‐thermal
24" HDPE Piping 2499 LF $3.85 0 $9,625.00
Aluminum/Copper Coil (51"x120") 2 Each $5,700.00 0 $11,400.00
25 ton heat pump 1 Each $20,000.00 0 $20,000.00
Boiler
Triad T‐900 2 Each $12,500.00 $2,200.00 $27,200.00
Testing 2 Each $440.00 0 $880.00
Electrical
Sensors 156 Each $1.53 $1.10 $411.00
Curtain Wall
Remove 6" Concrete 47866 SF 0 $477.00 $126,844.00
Rubbish Handling 591 CY 0 $55.00 $32,501.00
Disposal 768 CY 0 $55.02 $42,252.00
Temporary Wall 1247 LF $13.10 0 $16,329.00
Base Wall  1247 LF $21.00 0 $26,177.00
Steel Angle 1247 LF $14.70 0 $18,324.00
Kalwall 28915 SF $16.67 0 $482,000.00




















? Indoor Plumbing Fixture & Fitting Efficiency
? Energy and Atmosphere
? HVAC System / Geothermal
? Lighting
? Curtain Wall
? Materials and Resources
? Sustainable Purchasing Policy
? Indoor Environmental Quality
? Occupant Survey




































? At any given time, a facility can be faced with 
any of the following conditions:
? Too hot with acceptable humidity
? Too hot and too humid
? Too cool and too humid
? Heating required
? The Pinnacle system can respond in an energy 







? The OptiNet system is a unique system that 
takes samples of air throughout the facility and 
routes them to a centralized suite of sensors
? Can provide intelligent input to building 
ventilation systems for energy efficiency and 











Center for Space Education   Titusville, FL  HOK Architects
Existing Concrete Curtain Wall
Existing Curtain Wall Section
Build Temporary Wall
Remove Existing Curtain Wall
New Curtain Wall
Remv Temp Wall – Add Framing
New Curtain Wall Complete
Conventional Base Detail
? The benefits of using Nanogel aerogel within Kalwall systems 
include:
• Diffuse Museum-quality Daylighting
• Eliminate harsh lighting contrasts
• Increase thermal insulation
• Improve sound insulation
• Minimize solar heat gain
• Reduce energy costs for air conditioning, heating and artificial 
lighting
• Resist condensation to prohibit growth of mold and mildew
• Gain LEED® points
? The benefits of using Nanogel aerogel within Kalwall systems 
include:
• Diffuse Museum-quality Daylighting
• Eliminate harsh lighting contrasts
• Increase thermal insulation
• Improve sound insulation
• Minimize solar heat gain
• Reduce energy costs for air conditioning, heating and artificial 
lighting
• Resist condensation to prohibit growth of mold and mildew
• Gain LEED® points
• Insulation value of new wall = R20
Kalwall+ Nanogel Thermal Insulation* and 
Light Transmission* of 2 ¾ inch thick panels:
The most highly insulating, 
diffuse-light-transmitting system available.
R-value: 20 (U = 0.05 Btu/hr/ft2/ F)
Light transmission: from 12% to 20%
Solar Heat Gain Coefficient: from 0.12 to 0.22
Acoustic Insulation: 35 STC





















Overall, does your thermal comfort in your workspace enhance or interfere with your 







Please estimate how your productivity is increased or decreased by the environmental 
conditions in this building (e.g. thermal, lighting, acoustics, cleanliness):


SS Credit 4 (10% Reduction)
SS Credit 6
SS Credit 7.2




LEED 2009 for Existing Buildings: Operations & Maintenance Project Name
Project Checklist Date
17 Possible Points:  26
Y ? N Y ? N
n Credit 1 4 1 Credit 6 1
1 Credit 2 1 1 Credit 7 1
1 Credit 3 1 1 Credit 8 Solid Waste Management—Durable Goods 1
11 Credit 4 3 to 15 1 Credit 9 Solid Waste Management—Facility Alterations and Additions 1
n Credit 5 1
1 Credit 6 1 15 Possible Points:  15
1 Credit 7.1 1
1 Credit 7.2 1 Y Prereq 1 
1 Credit 8 1 Y Prereq 2 
Y Prereq 3
4 Possible Points:  14 1 Credit 1.1 IAQ Best Mgmt Practices—IAQ Management Program 1
1 Credit 1.2 IAQ Best Mgmt Practices—Outdoor Air 1
Y Prereq 1 1 Credit 1.3 IAQ Best Mgmt Practices—Increased Ventilation 1
2 Credit 1 1 to 2 1 Credit 1.4 IAQ Best Mgmt Practices—Reduce Particulates in Air Distribution 1
n Credit 2 1 to 5 1 Credit 1.5 IAQ Mgmt Plan—IAQ Mgmt for Facility Alterations and Additions 1
1 Credit 3 1 to 5 1 Credit 2.1 Occupant Comfort—Occupant Survey 1
1 Credit 4 1 to 2 1 Credit 2.2 Controllability of Systems—Lighting 1
1 Credit 2.3 Occupant Comfort—Thermal Comfort Monitoring 1




Environmental Tobacco Smoke (ETS) Control






Integrated Pest Mgmt, Erosion Control, and Landscape Mgmt Plan
LEED Certified Design and Construction
Building Exterior and Hardscape Management Plan
Alternative Commuting Transportation
Site Development—Protect or Restore Open Habitat
Materials and Resources, Continued
Solid Waste Management—Waste Stream Audit
Solid Waste Management—Ongoing Consumables
Water Efficiency
Stormwater Quantity Control
Additional Indoor Plumbing Fixture and Fitting Efficiency
Water Efficient Landscaping 
Cooling Tower Water Management
re . ay g an ews
1 Credit 3.1 Green Cleaning—High Performance Cleaning Program 1
Y Prereq 1 Energy Efficiency Best Management Practices 1 Credit 3.2 Green Cleaning—Custodial Effectiveness Assessment 1
Y Prereq 2 1 Credit 3.3 Green Cleaning—Sustainable Cleaning Products, Materials Purchases 1
Y Prereq 3 1 Credit 3.4 Green Cleaning—Sustainable Cleaning Equipment 1
18 Credit 1 1 to 18 1 Credit 3.5 Green Cleaning—Indoor Chemical and Pollutant Source Control 1
2 Credit 2.1 2 1 Credit 3.6 Green Cleaning—Indoor Integrated Pest Management 1
2 Credit 2.2 2
2 Credit 2.3 2 5 Possible Points:  6
1 Credit 3.1 1
2 Credit 3.2 1 to 2 1 Credit 1.1 1
4 Credit 4 1 to 6 1 Credit 1.2 1
1 Credit 5 Enhanced Refrigerant Management 1 1 Credit 1.3 1
1 Credit 6 Emissions Reduction Reporting 1 n Credit 1.4 1
1 Credit 2 1
9 Possible Points:  10 1 Credit 3 1
Y Prereq 1 4 Possible Points:  4
Y Prereq 2
1 Credit 1 1 1 Credit 1.1 1
1 Credit 2.1 1 1 Credit 1.2 1
1 Credit 2.2 1 1 Credit 1.3 1
1 Credit 3 1 1 Credit 1.4 1
1 Credit 4 1
n Credit 5 1 87 Possible Points:  110
LEED Accredited Professional
Minimum Energy Efficiency Performance
Certified 40 to 49 points     Silver 50 to 59 points     Gold 60 to 79 points     Platinum 80 to 110 
Optimize Energy Efficiency Performance
Existing Building Commissioning—Investigation and Analysis
Innovation in Operations
Existing Building Commissioning—Implementation
Existing Building Commissioning—Ongoing Commissioning
Solid Waste Management Policy
Materials and Resources
Innovation in Operations: Specific Title
Innovation in Operations: Specific Title




Performance Measurement—System-Level Metering 
Sustainable Purchasing Policy Regional Priority Credits
Total
Sustainable Purchasing—Facility Alterations and Additions
Regional Priority: Specific Credit
Regional Priority: Specific Credit
Regional Priority: Specific Credit
Sustainable Purchasing—Reduced Mercury in Lamps
Sustainable Purchasing—Ongoing Consumables
Innovation in Operations: Specific Title
Innovation in Operations: Specific Title
Regional Priority: Specific Credit
Fundamental Refrigerant Management
Documenting Sustainable Building Cost Impacts
On-site and Off-site Renewable Energy
LEED 2009 for Existing Buildings: Operations & Maintenance Project Name
Project Checklist Date
0 0 0 Possible Points:  26




Credit 4 3 to 15
Reduce by 10% 3
Reduce by 13.75% 4
Reduce by 17.5% 5
Reduce by 21.25% 6
Reduce by 25% 7
Reduce by 31.25% 8
Reduce by 37.5% 9
Reduce by 43.75% 10
Reduce by 50% 11
Reduce by 56.25% 12
Reduce by 62.5% 13
Reduce by 68.75% 14




LEED Certified Design and Construction
Building Exterior and Hardscape Management Plan
Heat Island Reduction—Non-Roof
Integrated Pest Management, Erosion Control, and Landscape Management Plan
Alternative Commuting Transportation
Site Development—Protect or Restore Open Habitat
Stormwater Quantity Control
Sustainable Sites
LEED 2009 for Existing Buildings: Operations Maintenance Project Checklist 2 of 7
Credit 7.2 1
Credit 8 1Light Pollution Reduction
Heat Island Reduction—Roof
0 0 0 Possible Points:  14
Y ? N Notes:
Y Prereq 1
Credit 1 1 to 2
Whole building metering 1
Submetering 2
Credit 2 1 to 5
Reduce by 10% 1
Reduce by 15% 2
Reduce by 20% 3
Reduce by 25% 4
Reduce by 30% 5
Credit 3 1 to 5
Reduce by 50% 1
Reduce by 62.5% 2
Reduce by 75% 3
Reduce by 87.5% 4
Reduce by 100% 5
Credit 4 1 to 2
Chemical Management 1
Non-Potable Water Source Use 2
Minimum Indoor Plumbing Fixture and Fitting Efficiency
Cooling Tower Water Management
Additional Indoor Plumbing Fixture and Fitting Efficiency
Water Efficient Landscaping 
Water Performance Measurement
Water Efficiency
LEED 2009 for Existing Buildings: Operations Maintenance Project Checklist 3 of 7
0 0 0 Possible Points:  35
Y ? N Notes:
Y Prereq 1 Energy Efficiency Best Management Practices
Y Prereq 2 
Y Prereq 3 
Credit 1 1 to 18
ENERGY STAR Rating of 71 or 21st Percentile Above National Median 1
ENERGY STAR Rating of 73 or 23rd Percentile Above National Median 2
ENERGY STAR Rating of 74 or 24th Percentile Above National Median 3
ENERGY STAR Rating of 75 or 25th Percentile Above National Median 4
ENERGY STAR Rating of 76 or 26th Percentile Above National Median 5
ENERGY STAR Rating of 77 or 27th Percentile Above National Median 6
ENERGY STAR Rating of 78 or 28th Percentile Above National Median 7
ENERGY STAR Rating of 79 or 29th Percentile Above National Median 8
ENERGY STAR Rating of 80 or 30th Percentile Above National Median 9
ENERGY STAR Rating of 81 or 31st Percentile Above National Median 10
ENERGY STAR Rating of 82 or 32nd Percentile Above National Median 11
ENERGY STAR Rating of 83 or 33rd Percentile Above National Median 12
ENERGY STAR Rating of 85 or 35th Percentile Above National Median 13
ENERGY STAR Rating of 87 or 37th Percentile Above National Median 14
ENERGY STAR Rating of 89 or 39th Percentile Above National Median 15
ENERGY STAR Rating of 91 or 41st Percentile Above National Median 16
ENERGY STAR R ti  f 93  43 d P til  Ab  N ti l M di 17
Minimum Energy Efficiency Performance
Energy and Atmosphere
Fundamental Refrigerant Management
Optimize Energy Efficiency Performance
LEED 2009 for Existing Buildings: Operations Maintenance Project Checklist 4 of 7
a ng o or r ercen e ove a ona e an





Credit 3.2 1 to 2
40% Metered 1
80% Metered 2
Credit 4 1 to 6
3% On-site or 25% Off-site Renewable Energy 1
4.5% On-site or 37.5% Off-site Renewable Energy 2
6% On-site or 50% Off-site Renewable Energy 3
7.5% On-site or 62.5% Off-site Renewable Energy 4
9% On-site or 75% Off-site Renewable Energy 5
12% On-site or 100% Off-site Renewable Energy 6
Credit 5 Enhanced Refrigerant Management 1
Performance Measurement—Building Automation System
Existing Building Commissioning—Investigation and Analysis
Existing Building Commissioning—Implementation
Existing Building Commissioning—Ongoing Commissioning
Performance Measurement—System-Level Metering 
On-site and Off-site Renewable Energy
Credit 6 Emissions Reduction Reporting 1
LEED 2009 for Existing Buildings: Operations Maintenance Project Checklist 5 of 7
0 0 0 Possible Points:  10
Y ? N Notes:
Y Prereq 1 
Y Prereq 2
Credit 1 1
Credit 2 1 to 2
40% of Electric 1






Credit 8 Solid Waste Management—Durable Goods 1
Credit 9 Solid Waste Management—Facility Alterations and Additions 1
0 0 0 Possible Points:  15
Y ? N Notes:
Y Prereq 1 
Y Prereq 2 
Y Prereq 3
Credit 1 1 Indoor Air Quality Best Management Practices Indoor Air Quality Management Program 1
Solid Waste Management—Waste Stream Audit
Sustainable Purchasing Policy




Solid Waste Management Policy
Minimum IAQ Performance
Solid Waste Management—Ongoing Consumables
Green Cleaning Policy
Sustainable Purchasing—Reduced Mercury in Lamps
Sustainable Purchasing—Food
Sustainable Purchasing—Facility Alterations and Additions
Indoor Environmental Quality
LEED 2009 for Existing Buildings: Operations Maintenance Project Checklist 6 of 7
. —
Credit 1.2 1
Credit 1.3 Indoor Air Quality Best Management Practices—Increased Ventilation 1
Credit 1.4 Indoor Air Quality Best Management Practices—Reduce Particulates in Air Distribution 1
Credit 1.5 Indoor Air Quality Best Management Practices—Facility Alterations and Additions 1
Credit 2.1 Occupant Comfort—Occupant Survey 1
Credit 2.2 Controllability of Systems—Lighting 1
Credit 2.3 Occupant Comfort—Thermal Comfort Monitoring 1
Credit 2.4 Daylight and Views 1
Credit 3.1 Green Cleaning—High Performance Cleaning Program 1
Credit 3.2 Green Cleaning—Custodial Effectiveness Assessment 1
Credit 3.3 Green Cleaning—Purchase of Sustainable Cleaning Products and Materials 1
Credit 3.4 Green Cleaning—Sustainable Cleaning Equipment 1
Credit 3.5 Green Cleaning—Indoor Chemical and Pollutant Source Control 1
Credit 3.6 Green Cleaning—Indoor Integrated Pest Management 1
Indoor Air Quality Best Management Practices—Outdoor Air Delivery Monitoring
0 0 0 Possible Points:  6







0 0 0 Possible Points:  4





0 0 0 Possible Points:  110
Certified 40 to 49 points     Silver 50 to 59 points     Gold 60 to 79 points     Platinum 80 to 110 
Innovation in Operations: Specific Title
Documenting Sustainable Building Cost Impacts
Regional Priority: Specific Credit
Total
Regional Priority: Specific Credit
Regional Priority: Specific Credit




Innovation in Operations: Specific Title
Innovation in Operations: Specific Title
Innovation in Operations: Specific Title
LEED 2009 for Existing Buildings: Operations Maintenance Project Checklist 7 of 7














